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(57) ABSTRACT

An aerial device data collection apparatus 1s described. The
aerial data collection apparatus includes a power source, a
data capture device, a wireless transmitter, and a housing.
The data capture device 1s connected to the power source.
The wireless transmitter 1s connected to the power source
and 1s communicably coupled to the data capture device.
The wireless transmitter 1s configured to transmit data
captured by the data capture device. The power source and
the wireless transmitter are contained within the housing.
The housing 1s configured to couple to a surface of an aerial
bucket.
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CAMERA SAFETY SYSTEM FOR AERIAL
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit under 35 U.S.C. §
119(e) of U.S. Patent Application No. 62/649,005, entitled
“Camera Safety System For Aerial Device,” filed Mar. 28,
2018, which 1s incorporated herein by reference in 1ts
entirety.

TECHNICAL FIELD

The present invention relates to safety and monitoring
systems utilized 1n applications having potential risk, such
as a safety and monitoring system for use in monitoring
operators 1n buckets of bucket trucks, and 1n particular, those
working around power lines or other potentially dangerous
environments.

BACKGROUND

Wireless feeds of audio or video from a camera through
a transmitter to a receiver are available 1n various applica-
tions 1n the safety and momtoring industries. However, most
camera systems receive power from an external source 1n a
hardwired manner even if the video feed 1s sent wirelessly
to a remote location. Without the power being supplied to
the camera, the camera would not operate. The transmuitter
would have a similar problem. In the context of bucket
trucks or other applications, 1n many instances an operator
1s placed 1n a potentially risky environment such as near high
voltage wires or other high risk environments. Organizations
seek to ensure the safety of the operator in such circum-
stances.

SUMMARY

It 1s an object of many of the embodiments of the present
invention to provide an improved safety and monitoring
system for use 1n potentially high voltage environments.

It 1s another object of many embodiments of the present
invention to provide an improved safety and monitoring
system for use with bucket trucks.

It 1s another object of many embodiments of the present
invention to provide an immproved salety and monitoring
system for use with various equipment.

In some 1mplementations, an aerial device data collection
apparatus includes a power source, a data capture device, a
wireless transmitter, and a housing. The data capture device
1s connected to the power source. The wireless transmitter 1s
connected to the power source and 1s communicably coupled
to the data capture device. The wireless transmitter 1s
configured to transmit data captured by the data capture
device. The power source and the wireless transmitter are
contained within the housing. The housing 1s configured to
couple to a surface of an aernal bucket.

These and other implementations may each optionally
include one or more of the following features.

In some implementations, the data capture device 1s
coupled to an upper surface of the housing.

In some 1nstances, the power source includes one or more
batteries.

In some implementations, the data capture device 1s
configured to capture at least one of 1image data, video data,
or audio data.
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In some examples, the housing 1s waterproof.

In some cases, the apparatus includes a recording device.
The recording device can be contained 1n the housing. In
some examples, the recording device 1s communicably
coupled to the data capture device and configured to record
data captured by the data capture device. In some 1mple-
mentations, the apparatus includes a splitter device. In some
examples, the splitter device 1s configured to provide data
captured by the data capture device to the wireless trans-
mitter, the recording device, or a combination thereof. In
some 1mplementations, the apparatus includes a Faraday
cage. In some examples, the Faraday cage 1s contained
within the housing and the recording device 1s located within
the Faraday cage.

In another general aspect, a safety system for aerial
devices includes a vehicle, an arm coupled to and extendable
from a portion of the vehicle, an aerial bucket coupled to a
distal portion of the arm, and a data collection device that 1s
coupled to the aerial bucket and 1s electrically 1solated from
the vehicle and the arm. The data collection device includes
a power source, a data capture device, a wireless transmutter,
and a housing. The data capture device 1s connected to the
power source. The wireless transmitter 1s connected to the
power source and 1s communicably coupled to the data
capture device. The wireless transmitter 1s configured to
transmit data captured by the data capture device. The
housing 1s coupled to the aernial bucket. The power source
and the wireless transmitter are contained within the housing
and the data capture device 1s coupled to the housing.
These and other implementations may each optionally
include one or more of the following features.

In some implementations, the data capture device 1s
coupled to an upper surface of the housing.

In some examples, the safety system includes a wireless
receiver configured to recerve information from the wireless
transmitter. In some examples, the wireless receiver 1s
located outside the aerial bucket. In some instances, the
wireless receiver 1s located within a cab of the vehicle and
1s coupled to a power source of the vehicle

In some instances, the power source includes one or more
batteries.

In some 1mplementations, the data capture device 1s
configured to capture at least one of 1mage data, video data,
or audio data.

In some examples, the safety system includes a second
data capture device. In some instances, the second data
capture device 1s coupled to the aenal bucket and connected
to the power source.

In some 1mplementations, the safety system includes a
recording device. In some examples, the recording device 1s
contained within the housing and 1s communicably coupled
to the data capture device. In some 1nstances, the recording
device 1s located within a cab of the vehicle and configured
to record data captured by the data capture device.

In some 1mplementations, the safety system includes a
screen located within a cab of the vehicle and configured to
display data captured by the data capture device.

Accordingly, 1n accordance with various embodiments of
the present invention, a bucket truck, 1.e., a vehicle having
a boom with a bucket thereon for an operator to conduct
clevated maintenance, 1s provided. The bucket 1s tradition-
ally electrically 1solated from the boom. The boom 1s also
typically electrically 1solated from the remainder of the
vehicle. Providing at least one of an audio and video feed
from the bucket or area around the bucket has traditionally
been difficult, if not impossible, because a camera would
need power 1n order to take video. A power cable to a camera
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at the bucket connected to a battery or generator of the
vehicle would prevent the ability of the bucket truck to pass
certification, given that the presence of such a power cable
would entail an electrical conductor extending from the
bucket down through the boom to other portions of the
vehicle. A wired video feed would have similar trouble.

While cameras exist in the marketplace, possibly in
combination with wireless. transmitters to transmit audio or
video feeds to remote receivers, the current set of cameras
utilized recerve power from the vehicle 1n a wired manner as
do the transmitters.

Various embodiments provide for at least one camera
directed towards an operator in a bucket of a bucket truck,
such as connected to the bucket 1tself, with a transmaitter and
a battery receiver disposed within a housing connected to the
bucket. In fact, the camera may, for some embodiments, be
connected to an external surface of the housing at an
clevation near the upper lip of the bucket itsellf.

The camera can be powered by a rechargeable battery
connected to the battery receiver within the housing. In some
examples, the battery receiver can be somewhat similar to
many cordless tools that recerve a cordless tool battery such
as a Dewalt or a Milwaukee brand 18-volt battery or other
brand (or other type of rechargeable battery). The batteries
can have a capacity of about 3-6 amp hours. In some
implementations, the battery can have a capacity of 9 amp
hours or more. Embodiments can also use other suitable
types of batteries and battery recervers. Utilizing a battery,
embodiments can provide for not only camera operation for
roughly 30-40 hours with a 6-amp hour battery, but also
transmitter operation as well to be able to provide a signal
wirelessly to a recerver i the cab within the vehicle to be
recorded locally or remotely.

Still other embodiments may include a splitter or may
provide a simultaneous video and audio feed to another
location such as to a digital video recorder (DVR) or other
type of data recording device at the bucket such as in the
housing, possibly with a Faraday cage so as to potentially
protect the recording device from damage 1n the event of a
large electrical event.

Still other improvements may exist with various other
embodiments as well.

BRIEF DESCRIPTION OF DRAWINGS

The accompanying drawings illustrate embodiments of
the invention and, together with the description, serve to
explain the embodiments. These drawings are oflered by
way ol 1llustration and not by way of limitation.

FIG. 1 1s a side plan view of a bucket truck, according to
embodiments.

FIG. 2 1s a top perspective view of a portion of the bucket
shown 1n FIG. 1.

FIG. 3 15 a top perspective view of a portion of the bucket
shown 1n FIG. 2 from an opposite orientation.

FIG. 4 1s a rear plan view of internals to the housing
shown 1n FIG. 3.

DETAILED DESCRIPTION

FIG. 1 shows a vehicle 10 in the form of bucket truck.
Bucket truck 10 has a chassis 12 connected to a utility body
14 having a boom 16 connected to a bucket 18. The bucket
18 1s electrically 1solated from the boom 16. The boom 16
1s electrically 1solated from the body 14. A flash of electricity
at the bucket 18 should not transmit through the body 14 or
even the boom 16. However, recording such an event would
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be advantageous to hopefully prevent similar activity in the
future by allowing persons to review the event and provide
coaching to other users on lessons learned, prevention
methods, safety standards, etc.

FIG. 2 shows an 1mage of the bucket 18 having a housing
20 connected thereto (on an exterior or other surface such as
on an exterior surface of control portion 21) such as with
flanges 22, 24 bolted with bolts 28, 30 as well as possibly
nuts 32, 34 to the bucket wall 36. Additional connectors
other than bolts 28, 30 may be utilized to connect the
housing 20 to the bucket 18 loaded to a bucket wall 36 or
other portion of the bucket 18. In some implementations, the
housing 20 1s configured to be attached to a surface of the
bucket 18. For example, the shape of the housing 20 can be
configured such that a portion of the housing 20 couples to
a portion of the bucket wall 36. In some 1mplementations,
the housing 20 1s configured to attach to a surface of the
bucket 18 such that an upper surface 38 of the housing 20 1s
at approximately the same elevation as the lip 42 of the
bucket 18, as depicted 1n FIG. 2.

A data capture device 40 1s coupled to the housing 20. In
the depicted example, the data capture device 40 1s coupled
to an upper surface 38 of the housing 20 and directed at the
bucket 18. In some embodiments, the data capture device 40
1s located above the lip of the bucket 18.

As depicted 1n FIG. 3, a second data capture device 44
may be located within the bucket 18. In some embodiments,
multiple data capture devices 40, 44 are utilized to capture
various angles of the bucket 18. Regardless of the number of
data capture devices 40, 44, the data capture devices 40, 44
are prelerably electrically 1solated relative to the boom 16
and body 14. This means there 1s no power connection
traveling through the boom 16 to the data capture devices
40, 44 or video wiring traveling through the boom 16 from
the data capture devices 40, 44. In some implementations, as
shown 1 FIGS. 3 and 4, the data capture devices 40, 44
receive power Irom a battery 38 connected to a battery
connection 46, which provides power through wires 48, 50
to data capture devices 40, 44. In some examples, video feed
1s provided from data capture devices 40, 44 through various
video wires such a 52, 54 to transmitter 56, which transmaits
a wireless video, image, or audio signal, as will be described
in further detail below.

Data capture devices 40, 44 can include any device
suitable for capturing image data, video data, audio data, or
a combination thereof. In some 1implementations, the data
capture devices 40, 44 1include one or more cameras capable
of capturing 1mages. In some i1mplementations, the data
capture devices 40, 44 include one or more video recording
devices capable of capturing video data and audio data. In
some examples, the data capture devices 40, 44 include one
or more sound recording devices configured to capture audio
data. In some 1mplementations, the data capture devices 40,
44 are arranged to visualize the inside of the bucket 18 and
any operators within the bucket 18.

Battery connector 46 as shown in FIG. 4 can receive a
rechargeable battery 58 therein such as one that 1s provided
by means such as Dewalt, Milwaukee, or suitable others
which could be an 18 volt or other appropnate voltage. In the
illustrated embodiment, a battery 58 with the capacity of
roughly 5 amp hours 1s provided. In some 1implementations,
the battery 38 has a capacity of 9 amp hours. The voltage and
capacity of the battery 58 can be any suitable voltage and
capacity for supplying power to the data capture devices 40,
44. In some examples, the rechargeable battery 58 can
supply data capture device 40 and the transmitter 56 for with
power for 25 to 32 hours without needing to be recharged.
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Inclusion of a second data capture device 44 may reduce the
life of battery 58. In some examples, larger capacity batteries
58 or multiple batteries 58 are utilized to provide a pro-
longed battery life between charges.

In some implementations, a recorder 59 may be provided
in the housing. In some examples, the recorder 59 1s internal
to a Faraday cage 64 1n an eflort to protect the recorder 39
in the event of an adverse electrical event such as a high
voltage spike or other event. An MR420 from 3rd Eye or
other unit could be utilized. In some examples, recorder 59
1s designed to withstand an electromagnetic pulse (EMP)
burst.

In some embodiments, as depicted 1n FIG. 3, the housing
20 has a door 66 with the internal portions thereby providing
a cabinet about the transmitter 56, the battery 58, the battery
connector 46, and the recorder 59. In some examples,
additional transmuitters 56, additional battery connectors 46,
and additional batteries 58 are provided to cooperate with
multiple data capture devices 40, 44 and provide additional
power, with the various data capture devices 40, 44 being
separately powered or powered through multiple batteries
58. In some 1mplementations, a splitter device 62 provides
data captured by the one or data capture devices 40, 44 to the
transmitter 56, the recorder 59, or a combination thereof
through the splitter’s 62 connection to a plurality of wires
48, 50, 54, 60.

In some embodiments, housing 20 provides a waterproof
(or at least substantially waterprool) cabinet about the
battery 58, the battery connector 46, and the transmitter 56.
In some examples, the housing 20 also encloses the recorder
59.

When the battery 38 1s nearing end of life, it can be
removed from the battery connector 46, and replaced or
recharged with a battery charger. In some examples, the
vehicle 10 has the capability of providing 110 AC or an
appropriate DC voltage to a charger for recharging the
battery 58. As depicted in the system 100 of FIGS. 1-4, there
1s no conductor connecting any of the safety system with the
boom 16, the chassis 12, or the vehicle body 14.

In some examples, data transmitted by the transmitter 56
1s recerved by a recerver 68 (such as an AWT96WR or other
receiver) located in the chassis 12. In some examples, the
receiver 68 1s connected to at least one of a second recorder
70 such as an MR420 or a second transmitter 72. In some
implementations, the second transmitter 72 transmits the
signal recerved by the receiver 68 remotely for local or
remote storage, such as to a cloud based storage or storage
with a 3ECUDU3 AWT07 MLED73D7, AWT84MSD or
other approprniate device. In some examples, the second
recorder 70 includes memory, such SD card memory, or
other memory. In some implementations, the second
recorder 70 functions as a “black box™ system.

In some embodiments, data capture devices 40, 44 are
provided as AWTI1020T cameras and transmitter 356 1s
provided as one or more AWTWSVO01 wireless modules. In
some examples, the housing 20 1s a Hofiman NEMA4
enclosure A 1086CHSCFG. In some implementations, bat-
teries 58 include multiple 48-11-1850 Milwaukee 5.0 M18
batteries. In some examples, a 48-59-1812M18 battery char-
ger 15 used to recharged batteries 58. Other battery charging
systems, such as inductive, solar, or other systems, can be
utilized to recharge batteries 58. A 5 Ah battery was found
to have a capacity of 25-32 hours 1n testing. A 9 Ah battery,
would have roughly a 40-50 hour capacity in the same
testing environment.

In some 1implementations, the transmitter 56 can send 2.4
gigahertz rated at RF signals with a range of approximately
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200-500 feet. In some embodiments, transmitter 36 may
transit S00-600 foot unobstructed or 300 obstructed. Other
embodiments may provide other ranges. Therefore, depend-
ing on the length of the boom 16, the signal provided by the
transmitter 56 can be received by the receiver 68 internal to
the chassis 12 with no conductor connecting the transmaitter
56 and the receiver 68. The absence of a conductor is
important because even hydraulic fluid to a bucket 18 1is
dielectric so that if a bucket 18 hits a live power line,
clectricity will not travel back down to the chassis 12 or
other portion of the vehicle 10 through various conductive
lines. The boom 16 as illustrated can have at least two
insulating sections to prevent electricity traveling down to
the ground.

In some embodiments, an NTSC Analog signal i1s sent
from the transmitter 56 to the receiver 68. In some examples,
the transmitter 56 can send other analog or digital data
received from the data capture devices 40, 44.

In some embodiments, the recorder 70 1s an under dash
umt (UDU) as described 1 U.S. Pat. No. 9,633,576, titled
“Vehicle Activity Information System,” the entirety of
which 1s hereby incorporated by reference into the present
disclose. The recorder 70 can also be any other suitable
recorder. The UDU when utilized as a recorder 70 may have
the ability to record a relatively large number of data capture
device or other inputs.

In some implementations, one or more data capture
devices 80 located outside of the bucket 18, such as on the
top of the chassis 12, are directed at the bucket 18. In some
implementations, remote data capture devices that are not
connected to the vehicle 10 can be directed at the bucket 18.

Data capture device 80 can include any device suitable for
capturing 1image data, video data, audio data, or a combina-
tion thereof. In some implementations, the data capture
device 80 includes one or more cameras capable of captur-
ing images. In some implementations, the data capture
device 80 includes one or more video recording devices
capable of capturing video data and audio data. In some
examples, the data capture device 80 includes one or more
sound recording devices configured to capture audio data. In
some 1mplementations, the data capture device 80 1s
arranged to visualize the inside of the bucket 18 and any
operators within the bucket 18.

A display, such as display 74, can be utilized so that
someone 1n the chassis 12 could be watching the operator 1n
the bucket 18 based on the data captured by the data capture
devices 40, 44 and transmitted by the transmitter 56. In some
implementations, the display 74 1s an LED screen. In some
examples, the display 1s a 7-inch LED screen. The signals
received from the transmitter 36 can also be stored on an SD
card at the recorder 70. In some implementations, the signals
received by the receiver 68 from the transmaitter 56 are sent
wirelessly to the cloud such as through a 3G connection or
with transmitter 72 to various servers.

Various types of data capture devices 40, 44 may be
utilized, such as “vandal proof” dome style or other suitable
types of cameras. In some instances, a data capture device 80
with a relatively long focal length could be attached to the
top ol the chassis 12 to point at the bucket 18 when the
bucket 18 1s 1 use. In some implementations, the data
capture devices 40, 44, 80 automatically track movement of
the bucket 18. In some examples, the data capture devices
40, 44, 80 are positioned manually. In some 1mplementa-
tions, the data capture devices 40, 44, 80 are positioned
using wireless controls.

In addition to audio and video signals, 1n some 1mple-
mentations, additional signals can be provided to the
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recorder 70, such as from the J1939 system or the J1939
system, to coordinate the automatic recording of images
from various data capture devices 40, 44, 80. In some
embodiments, the data capture devices 40, 44, 80 can be
positioned based on data mput received by the recorder. In
some examples, the positions of stabilizer legs, whether they
are up or down or being extended, can be evaluated to
determine when to start recording via data capture devices
40, 44, 80. In some examples, signals from the power
take-ofl (PTO) can be evaluated to determine when to start
recording via data capture devices 40, 44, 80. In some
examples, normal chassis signals (such as the position of the
transmission) can be evaluated and utilized to start the
recording process. For instance, a signal of when the bucket
18 leaves an at-rest position (as depicted n FIG. 1) could
initiate a signal to start the recording process, and the bucket
18 returning to the at-rest position could result 1n a signal to
turn ofl the data capture device(s) 40, 44, 80. The remote
data capture device might follow the movement of the
bucket 18 based on signals received by the remote data
capture device. Other signals could be obtained from smart
cylinders, boom position or other sensed activities.

In some 1mplementations, signals indicating operator
presence (determined using a weight sensor) can be evalu-
ated. In some examples, an inductive electrical sensor can be
utilized to evaluate whether there 1s an electrical voltage
near the bucket 18. In some implementations, other data can
be evaluated by receirver 68 or other processors. In some
examples, weight sensors, rain sensor(s), heartbeat indica-
tors, or other sensors can be located within the bucket 18 and
utilized with to determine conditions within the bucket 18.
In some examples, visual plum indicators, inclinometers or
other devices provide signals to the recorder 70 to be sent
through the transmitter 72 wirelessly to the cloud or other
storage locations. Additionally, the recorder 70 may have
local storage, such as SD cards or other local storage.

While this specification contains many specific imple-
mentation details, these should not be construed as limita-
tions on the scope of any implementation of the present
disclosure or of what may be claimed, but rather as descrip-
tions of features specific to example implementations. Cer-
tain features that are described 1n this specification 1n the
context of separate implementations can also be imple-
mented 1n combination 1 a single implementation. Con-
versely, various features that are described 1n the context of
a single implementation can also be implemented 1n multiple
implementations separately or 1n any suitable sub-combina-
tion. Moreover, although features may be described above as
acting 1n certain combinations and even 1nitially claimed as
such, one or more features from a claimed combination can
in some cases be excised from the combination, and the

claimed combination may be directed to a sub-combination
or variation of a sub-combination.

Similarly, while operations are depicted 1n the drawings 1n
a particular order, this should not be understood as requiring
that such operations be performed in the particular order
shown or 1n sequential order, or that all illustrated operations
be performed, to achieve desirable results. In certain cir-
cumstances, multitasking and parallel processing may be
advantageous. Moreover, the separation of various system
components 1n the implementations described above should
not be understood as requiring such separation in all imple-
mentations, and i1t should be understood that the described
program components and systems can generally be inte-
grated together 1n a single software product or packaged into
multiple software products.
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Thus, particular implementations of the subject matter
have been described. Other implementations are within the
scope of the following claims. In some cases, the actions
recited 1n the claims can be performed 1n a diflerent order
and still achieve desirable results. In addition, the processes
depicted 1n the accompanying figures do not necessarily
require the particular order shown, or sequential order, to
achieve desirable results. In certain implementations, mul-
titasking and parallel processing may be advantageous.

The mnvention claimed 1s:

1. A safety system for aerial devices comprising:

a vehicle:

an arm coupled to and extendable from a portion of the

vehicle;

an aerial bucket coupled to a distal portion of the arm; and

a data collection device that 1s coupled to the aerial bucket

and electrically 1solated from the vehicle and the arm,

the data collection device comprising:

a pOwWer Source;

at least one data capture device connected to and
configured to receive power from the power source,
the at least one data capture device including a
camera;

a wireless transmitter connected to the power source,
wherein the wireless transmitter 1s communicably
coupled to the at least one data capture device and
configured to transmit data captured by the at least
one data capture device; and

a housing coupled to the aerial bucket, wherein the
power source and the wireless transmitter are con-
tained within the housing and the data capture device
1s coupled to the housing, wherein the at least one
data capture device 1s coupled to a surface of the
housing and arranged to capture data that includes
video data of an operator mside the aerial bucket, and
the data capture device 1s controlled to capture data
based on signals indicating at least one of a status of
a power take-ofl (PTO) of the vehicle, a position of
a transmission of the vehicle, a position of the aerial
bucket, or a position of the arm.

2. The safety system of claim 1, wherein a surface of the
at least one data capture device 1s coupled to an external
surface of the housing.

3. The safety system of claim 2, wherein the surface of the
at least one data capture device i1s coupled to an upper
external surface of the housing.

4. The safety system of claim 1, further comprising a
wireless receiver configured to receive mnformation from the
wireless transmitter, wherein the wireless receiver 1s located
outside the aerial bucket.

5. The safety system of claim 4, wherein the wireless
receiver 1s located within a cab of the vehicle and 1s coupled
to a power source of the vehicle.

6. The safety system of claim 1, wherein the power source
comprises one or more batteries.

7. The safety system of claim 1, wherein the at least one
data capture device 1s configured to capture at least one of
image data or audio data.

8. The safety system of claim 1, further comprising a
second data capture device.

9. The safety system of claim 8, wherein the second data
capture device 1s coupled to the aenal bucket and connected
to the power source.

10. The safety system of claim 1, further comprising a
recording device.
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11. The safety system of claim 10, wherein the recording
device 1s contained within the housing and 1s communicably
coupled to the at least one data capture device.

12. The safety system of claim 10, wherein the recording
device 1s located within a cab of the vehicle and configured
to record data captured by the at least one data capture
device.

13. The safety system of claim 10, further comprising a
splitter device, wherein the splitter device 1s configured to
provide data captured by the at least one data capture device
to the wireless transmitter, the recording device, or a com-
bination thereof.

14. The safety system of claim 10, further comprising a
Faraday cage, wherein the Faraday cage 1s contained within
the housing and the recording device 1s located within the
Faraday cage.

15. The safety system of claim 1, further comprising a
screen located within a cab of the vehicle and configured to
display data captured by the at least one data capture device.

16. The safety system of claim 1, wherein the housing 1s
waterproof.

17. The safety system of claim 1, wherein the housing
comprises a door.
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